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Diaphragmatic Hernia Mimicking an Atrial Mass: A Two-Dimensional
Echocardiographic Pitfall
RICK A. NISHIMURA, MD, A. JAMIL TAJIK, MD, FACC, THOMAS T. SCHATTENBERG, MD,
JAMES B. SEWARD, MD, FACC
Rochester, Minnesota
Two-dimensional echocardiography has become the di-
agnostic method of choice for identifying intracardiac
masses. However, adjacent extracardiac structures may
closely mimic intracardiac masses on the two-dimen-
sional echocardiogram. Five cases of a previously un-
recognized phenomenon in which a diaphragmatic her-
The advent of two-dimensional echocardiography has rev-
olutionized the diagnosis of intracardiac masses. Two-di-
mensional echocardiography has virtually supplanted an-
giography in the diagnosis of intracardiac tumors, and surgical
decisions can be made confidently without the need for
further diagnostic tests. However, such decisions require
that an echocardiographer be thoroughly familiar not only
with the tomographic anatomy of the heart but also with
the adjacent extracardiac structures. It has been recognized
that anomalies of these adjoining structures (for example,
lung tumor, mediastinal tumor and descending thoracic aor-
tic aneurysm) may directly involve or result in marked dis-
tortion of cardiac chambers, particularly the atria.
We report the previously unrecognized phenomenon of
a diaphragmatic hernia closely mimicking an atrial mass in
five patients. This phenomenon is attributed to far-field im-
aging of the echogenic mass with diverging ultrasonic beams
and poor lateral resolution. We also describe techniques by
which a diaphragmatic hernia can be properly identified to
avoid misdiagnosis.
Methods
Echocardiography. The patients were studied with
commercially available wide angle, real time, phased array
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nia mimicked an intraatrial massare reported. Techniques
to identify a diaphragmatic hernia properly on two-di-
mensional echocardiographic examination and distin-
guish it from intracardiac masses are discussed.
(J Am Coli CardioI1985;5:992-5)
two-dimensional echocardiographic machines with 2.25, 3.0
and 3.5 MHz transducers. The real time image was recorded
on 3f4 inch (1.9 em) videotape for playback, slow motion
and stop action viewing by the echocardiographer. Standard
tomographic views were obtained from the parasternal, ap-
ical and subcostal windows as previously described (I).
Study patients. All five patients in whom the echocar-
diographic diagnosis of diaphragmatic hernia was made had
been referred to the echocardiographic laboratory for othet
indications (Table I). The mean age of the patients was 67
years (range 57 to 8 I); there were two men and three women.
All patients had a diaphragmatic hernia previously docu-
mented by either a chest roentgenographic appearance of a
large fluid level behind the heart (five patients) or a barium
swallow study that demonstrated a hernia (two patients).
Results
Parasternal position. In two of the five patients, a mass
of echoes was visible in the left atrium from the parasternal
position (Fig. I). With the standard parasternal long-axis
view, a large echo-dense mass was visible in the midpos-
terior left atrial space cephalad to the mitral valve. The
remaining three patients had no such abnormalities in this
view.
Apical position. The striking abnormality on the two-
dimensional echocardiogram was the large mass in the atrial
space in all five patients when scanned from the apical
position. In the four chamber apical position with a slight
posterior tilt, the mass appeared to obliterate the left atrial
cavity completely in all five patients and simulated a large
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Table 1. Clinical Features of Five Patients With Diaphragmatic
Hernia Who Underwent Echocardiography
Other
Age (yr) Echocardiographic
Case &Sex Referral Diagnosis Abnormalities
I 67F Mitral murmur MVP
2 81F Dyspnea None
3 72F Left-sided outflow Aortic valve
murmur sclerosis
4 57M Spells of light- Mild LVH
headed ness
5 59M Angina None
F = female; LVH = left ventricular hypertrophy; M = male; MVP
= mitral valve prolapse.
intraatrial mass (Fig, 2), After manipulation of the trans-
ducer tilt and rotation, the mass of echoes was not confined
to one particular location in the heart, Figure 3 demonstrates
the mass of echoes changing location in the same patient.
Figure 3A shows the mass of echoes initially in the left atrial
space; after the ultrasound beam was tilted medially, the
mass appeared to cover the atrial septum (Fig. 3B) or to
appear in the right atrial space (Fig. 3C). However, after
anterior angulation of the four chamber plane in order to
visualize the aortic valve without a change in gain setting,
no mass was visible in either of the atria (Fig, 3D),
Swirling echo patterns. "Swirling" motion was pres-
ent in the mass of echoes as characterized by continuously
changing echo densities of the internal component of the
Figure 1. Parasternal long-axis view demonstrating a large echo-
dense mass (white arrowheads) appearingin the midposteriorleft
atrial space. Ao = aorta; I = inferior; L = left; LV = left
ventricle;PW = posterior wall; R = right; RV = right ventricle;
S = superior; VS = ventricular septum.
Figure 2. Apical four chamber view demonstrating a large echo-
dense mass (white arrowheads) that appears to obliterate the left
atrial cavity completely. RA = right atrium; other abbreviations
as in Figure I.
mass (Fig. 4A and B), In an attempt to document the origin
of this mass of echoes, each patient drank either tap water
or a carbonated beverage, This maneuver resulted in ac-
centuation of the swirling motion of the changing echo den-
sities within the mass. These swirling echo patterns were
thought to represent motion of the contents within the dia-
phragmatic hernia; the contents consisted of food and liquid
particles interspersed with air.
Discussion
Echocardiographic diagnosis ofcardiac masses. Echo-
cardiography has become the test of choice for the diagnosis
of cardiac masses. M-mode echocardiography first dem-
onstrated the ability to aid in the accurate diagnosis of left
atrial myxomas (2-4). Two-dimensional echocardiography
has markedly improved the capability to identify atrial masses
by its ability to display intracardiac structures in a spatial
manner and image multiple tomographic sections of the
cardiac structure from various planes, Left and right atrial
myxomas (4-7), left atrial thrombus (6,8) and malignant
tumors of the atrium (6) have all been diagnosed with two-
dimensional echocardiography. In addition, visualization of
secondary tumors compressing or invading cardiac struc-
tures has also been feasible with two-dimensional echo-
cardiography (9-12),
The echo-dense masses described in this study occupied
the area normally occupied by the atria and closely mim-
icked an atrial mass. This two-dimensional appearance can
readily result in a diagnostic problem unless one is thor-
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Figure 3. Apical views showing appar-
ent change in location of a large echo-
dense mass (white arrowheads) after
change in transducer tilt and rotation. A,
Location of the echo-dense mass in the
left atrial space after slight posterior tilt
of the transducer. B, Location of the echo-
dense mass covers the atrial septum after
medial tilt of the transducer. C, Location
of the echo-dense mass in the right atrial
space after more medial tilt of the trans-
ducer. D, No echo-dense mass is visible
after anterior angulation of the transducer.
LA = left atrium; other abbreviations as
in Figures I and 2.
oughly familiar with the surrounding intrathoracic structures
and their representation in the two-dimensional echocardio-
graphic planes.
Schematic cross-sectional and sagittal views of the tho-
racic cage (Fig. 5) demonstrate the relation of the intra-
thoracic structures at approximately the eighth vertebral level,
Figure 4. Apical four chamber views
demonstrating changing echo densities
of the internal component of the echo-
dense mass (white arrowheads). The
views, from the same patient as in Fig-
ure 3 with the same transducer location
and gain setting, were taken before (A)
and after (B) the patient drank a car-
bonated beverage. Abbreviations as in
Figures I and 2,
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Figure5. Schematic cross-sectional (A) and sag-
ittal (B) viewsof thoracic cage demonstrating re-
lation of intrathoracic structures at the level of
both atria. DR = diaphragmatic hernia; RPA =
right pulmonary artery; other abbreviations as in
Figures I, 2 and 3.
A B
the level of both atria. The aorta, when dilated, will impinge
on the left atrium on the apical four chamber and parasternal
long-axis echocardiographic views; this abnormality can easily
be diagnosed by its pulsatile nature on real time echocardi-
ography. However, the presence of a large diaphragmatic
hernia may impinge on either the left or right atrium and
appear as an intraatrial mass on two-dimensional echocardi-
ography. This phenomenon may be attributed to the fact
that there is far field imaging of the diaphragmatic hernia
that results in poor lateral resolution due to the diverging
ultrasonic beams.
Differentiation of diaphragmatic hernia from an in-
traatrial mass. Several features may help distinguish a
large diaphragmatic hernia from an atrial mass on two-
dimensional echocardiography. The echo density of a dia-
phragmatic hernia will actually extend beyond the margins
of the atria, although this feature may be difficult to visualize
consistently on two-dimensional echocardiography. After
angulation of the transducer, the mass will not be confined
to one atrium, but may appear in the space occupied by
either atrium because it is a posterior structure separate from
the heart. Most important, the echo reflections from a dia-
phragmatic hernia that contains stomach contents, in ad-
dition to air, will cause changing echo densities within the
mass, and hence, the swirling effect. Because aerophagia
is common, the fluid contents, peristalsis and fractionation
of swallowed air will result in a swirling effect of fluid and
food contents with air particles within the diaphragmatic
hernia on two-dimensional echocardiography. We recom-
mend having the patient drink a carbonated beverage during
the examination to augment this phenomenon when the
question of the presence of a diaphragmatic hernia arises
on a two-dimensional echocardiographic study.
All echo densities seen "within" the heart on two-di-
mensional echocardiography are not tumors. Although most
diaphragmatic hernias are asymptomatic and cause no car-
diac symptoms, it is essential that the two-dimensional echo-
cardiographic appearance be defined to avoid confusion with
intracardiac masses.
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